HOISTING  MACHINERY.
can modified designs be produced. Thus, there are tables kept in the office giving loads for various sizes of chains, the strength of the different standard hooks used, the strength of rods of various cross sections, and much more of the same character, by which direct, often repeated calculations are rendered unnecessary. Then there are certain trains of gears, and drums which have been previously used, and these can be taken en bloc, and put on other cranes that vary in details of design. Jibs are standardised for different radii and power, and these need not be recalculated. So are trucks, posts, ground wheels; and finally there are standard superstructures that can be taken bodily and put on either portable or fixed bases. In the latest stage of all, standard cranes are made in a wide range, and kept in stock for immediate delivery. Thus it happens that youths may spend much time in modern drawing offices and yet never have opportunities of calculating the stresses throughout a crane, or even what is of more importance, of understanding the conditions of actual service, which profoundly modify these calculations.
The reason why calculations are so greatly modified is that though stresses can be obtained for certain elements with absolute precision, and in others with a fair approximation thereto, the uncertain and variable stresses and strains due to working cannot be estimated with any reasonable approach to the actual facts. Hence the large factors of safety which are employed in crane work, and which often prove insufficient. In the writer's experience there is no single section of a crane which has not failed under stress, whether cheeks, posts, jibs, chains, tie rods, trucks, both cast and plated, traveller girders, toothed wheels, drums. And these accidents happen not always by reason of want of sufficient strength such as is fairly warranted by past experience, but they are due to the fact that duties of too severe a character are systematically imposed on cranes. Few machines are more ill-used than these; the greatest